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1. INTRODUCTION

The increasing use of complex sciid state electronic devices
in the space radiation environment rakes it important to have

* reliable data on the radiation doseb these devices will receive
behind various thicknesses of shield,.ng. As part of the effort
to obtain this data a Dosimeter was designed, falricated, cali-
brated, and integrated into the payload of a Defense Meteorological
Satellite Program (DMSP) satellite by Panametrics, Inc., for

,*. the Air Force GeophysiLs Laboratory, under contract number F19628-
78-C-C247. The currnt contract, F19628-82-C-0090, is for the 

Cr fabrication and calibration of a second, essentially identical,
. Dosimeter and its iritegration into the Combined Release and

Radiation Effects Satellite (CRRES). These Dosimeters measule
the accumulated radiation do.e in silicon sclic state detectors
behind four different thizknssEs of aluminum st iElding. The
current contract also c, ve, s the integration ,ntl the CRRES
spacecraft and launch suppor of the Fluxmeter, a high energy
electron spectrometer bei:g uilt by Panametrics for i.FGL under
contract number F19628-79-C-0 75.

The objectives of :he current contract can be summarized

as follows:

a. Participate ii the integration and launch tests of
the F7/TDMSP satellite in order to determine proper interfacing,
of the Dosimeter, with other satellite compont-ts and proper

. operation prior to, and immediately after launch.

b. Study the DMSP Dosimeter calibration and early flight
. data to determine the optimum method of 1roducing cunridirect lenal

spectra from the electron and ptoton data and aetermitie the
dose calibrations for small, large and very large- energy deposition
levels.

c. Fabricate, tes: , calibrate and deliver a radi; tion
Dosimeter, essentially "dentical to the DMSP Dosiset er , for
integration into the CRRES satellite.

d. Participate in the integration and launch tests of
the CRRES satelIite in order to determine proper interfacing,

f t he D os i me t v r an d -"Luximetor , wit h ot he . aI t t k 17 - C I - I
and proper opvr:t_,on prinT to, and imrediate1% alter 1;ionch.

e Analyze ca 'ibration and early flight Oata of the LR1HLS
* Dcsinieter to deterrine thy performance ul th- Dosmetei in space

liglt~ and the quality ef I light ,ita.

The work c,. r 2d out dur i zi the first (1 Svptcemb t 1S 2 Lo
31 Au ,,,st 1983) and SeCOLd '1 Svotn ber 1983 to 31 Ai,-,,st 198,)
yenrs of tlis conrtract have beer. repvrtvd ir Ref. 1. a 6 .2,
rEspectiv-'y. ',,i. •  report covers ti,,. we-k carried -tit dui n: the

4.
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third ycar (1 September 1984 to 31 August 1985) A brief descrip-
Lion ot the Dosimeters, and a summary of their specifications,
are given in Section 2. Section 2.1 deals specifically with the
DMSP Dosimeter while Section 2.2 deals with the CRRES Dosimeter.
The progress to date is summarized in Section 3. Section 3.1
covers the DMSP integration and launch support (item a, above)
while Section 3.2 covers the DMSP calibration and flight data
analysis (item b). Section 3.3 covers the CRRES Dosimeter fabric-
ation, testing and calibration (item c) and Section 3.4 covers
the CRRES Dosimeter and Fluxmeter integration and launch support
(item d) No effort has yet been expended on item e, since it
cannct begin until item d is completed.

2. DOSIMETER DESCRIPTIONS AND SPECIFICATIONS

2.1 Description and Specifications of the DMSP Dosimeter

The DMSP Dosimeter was designed, fabricated, tested and
calibrated by Panametrics, Inc., for the Air Force Geophysics
Laboratory, under contract number F19628-78-C-0247. This instru-
ment s specifications are outlined in Table 2 .1. It should
be noted that the unit was specifically designed to interface
with the DMSP spacecraft and its Operational Linescan System
(OlS). The DC to DC converter design, in particular, took
advantage of the closely regulated DMSP power buss (28.0 + 0.5
VDC) which eliminates the requirement for further line voltage
re .ulation and results in reduced power consumption, weight and
vclu me. The data registers are also optimally scaled for the
approximate circu ar 800 km DMWP orbit. A detailed descriptit ,
ol the OMSP Dosimeter is presented in Ref. 2 . I The design Lb,
of ccurfe, adaptable to other spacecraft and/or orbits.

An Isometric view of the DMSP Dosimeter is shown in Fig. 2.1.
The 4 domes house the solid stLte detectors. The dome thickness
increases with the size, resulting in four different incident
part icle energy thresholds. The instrument interfaces to the
DMSP spacecraft through P1 and to the OLS through P2. J12 is
a test connector whiLh is capped during flight. A cutaway
Isometric view, ,t:ohing the various printed circuit boards and
the detail s of one detector, is given in Fig. 2.2. The four
charge sensitive preamplifier test input connectors, shown in
Fig. 2.2, are also capped for flight.

The Dosimetvr separates ttie total radiation dose into that
:rom cI cctrcns ( 50 k( V tc 1 MeV energy deposits' and protons
(I to lC MeV er.erey deposits). The four aluminu, shields provide
encrgy threshol s (range thickness values) of I, 2.5, 5, and
10 MeV for v.iectrons, and 20, 35, 51, and 75 MeV for protons.
The primary 1easiremcnt , and that most accurately calibrated,
i, the accumi late dose. Omnidirectional electron and proton
fluxes are -lso weasured, and data on the detailed response
of each channei to energy and angle for electrons and protons

2



Table 2 .1

Specifications for the DMSP Dosimeter

Sensors 4 Planar si licon S.S.D. with aluminum

shields

Field of View 2- Steradians

" Data Fields 3 deposited E-nergy ranges and

2 dose energy ranges per sensor,

resulting in 5 data fields:

1 Electron Dose

I :lectron Flux
I Proton Dose

I Proton Flux
1 Nuclear Star Flux

Output Format 36 Bits ser i I, read out once

per second . Each readout is

internally multiplexed and must be
interpreted in the context of a 64
readout data frame.

Command Requirements On/Off, Reset, and Calibrate

S ze 8" H x 4.5" W x 5 5" D excludir~g
Domes, Connectuts. and Mounting

Tabs

Weight 10 lbs

Power 7 W C 28 V + 0. V DC

Temperature Range -lO°C to 4C 0 C

Max Accumulated Dose - 104 rads (Si) Flectrens

beforc recycling 103 rads (Si), >otunfl

Max lux before over_ I , ~ 106 lectron,.,>icr 2 -sec) abovt 1 Yev
~10 A  irotcns/(tn 2*-s, c 'abo '.t P-10

Fffe tive Area 0,013 cm 2  (Dome 1 , 0.25 cm 2  Dome

(For omnidzrectional flux) 2, 3, and 4"

r..

-°-
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have been obtained. There is albo z. h gh energy loss event
channel which counts the rare nuclear star events caused by
nih energy protons, and the low flux ,f high energy, high-Z
Cusnic rays. Information on these high c.nergy loss events is
i p orta r., since they can cause logic upsets or memory bit loss-,
iii some types of low power micro-circuits.

Tne DMS± Dosimeter was ,.xtnsively calibrated by use of
pr tor, orom zhe Harvard CycIo, ron, ant. , Lt. r, ! :robm the AFGL
Linac. The 160 MeV proton be-am at th1 harvard c> lotron was '
passed througi, two beam-spread. b absurter [ ,rU'v(de . maximum
energy of 144 MeV at the Dosimeter . Aajit I ,, i- i ausorbers were
used to reduce the energy to as low I s V eV. Lat. were taken
for incident directions ( relat ive t tr.e . 0:,t, plane normal)
of from 00 to 180) (rear entry . T. t ct rur, cata taken at
thE AFGL linac covered the range ct 0.9 t, a.4 Mcv. The nominal
eltctron enerLies w(re c ilibrat rd aga i !r. t rwi. aaIwr8-ray energies
wi lh a I inch thick BGO crystal, sc the - r ,  rrv.,- energies should
b, accurate to bet ter ti an 5%. Tnr Do, .nt.! tr w a:. Is'o calibrated
extensively using namma ray and be t a 4t ti ts , L I t h i s b e i ig
tht primary method of calibrating Lh- C.,t channtI responses.
The electron and proton beam calibrat iurs .rv primarily to verify
proper in i t opera t ion, and to a I ib a t the flux cLannels i n
terms ot the incident p. rtic le fluxes.

Th, final paramet %?rs for the tour Ltanz, ls of the DMSP
Dosime ter are given in Table 2.2. Th se values are based on
the final dose prescaler values and the calibrated detector
re.ponses. Le electron clannels are based on detector energy
losses ) f 50 koP to 1 MeV, and the proton channels on I MeV
tc IC MeV. In th, calibration mode the electron channel betomes
L .ow.r loss rangt, of 1 to 3 MeV and the proton channel an upper
loss range of 3 to 10 1ieV. This mode is used to check total
deT1let1n of the detectors by looking at the alpha source which
irzadiates the rear ct .he detectors.

Th, DMSP Dos in, et,-r underwent a complete acceptanct, test
L' Cu ncet , i a,'c( 11 i t:i a T,.st and Acceptance Plan approveo by

AF(,I . Vibration st r,. was carried oi t at the AFGL test facii-
it'. T:.ermai and vacuimn test ing werc done in house at Pana-
ne r ics. I u t ial spact craft integrati n tests took place at the
W tist * ousc v aciIity -ii Baltimore, Mar-land (the OLS contractor)
ano i v Dosir.t ci wZs s-Lpped to RCA Astioelectronics Division (the
sr &.cecra t cLitractor) on June 2, 1981 for integration into the
DMSP -l- spaccraft.

S C I ipt ion id Sr . c .tications of he CRRES Dosimeter

The L, iLc ,i ions Ior h, CRRES Do= rcter which is being
i .1 r1cated, tested d ' c a aLrat, d b) Panar.;etrics, Inc. for

ie.. Air Fory, G, t, 1 hysj s lab, r.,torv, ar(, outlined in Tatle 2.3.

k . - ° . , .-. " -. . . -. , - - , . - . . •. . .- - . . . . . . .

-? -:'.. [: . _i.:... "..? , 7% - .:,-i •: .i ,-.: : .";- ; '-:: :: ,'', ,¢ .. .Nz -



Table 2.2

Final rarameters for the D!4SP Dosimeter

Iter. Ch 1 Valte Ch 2 Value (a 3 Value Ch 4 Value

Al Shield (g/cm2 ) 0.55 i.5 3.09 5.91

Electron Thrcsholc (MeV)?: 1.0 2.5 5.0 Ic.

Proton Threshold (MeV)# 20 35 51 75

Star Threshc1c (NeV)# 40 40 75 40

Detectcr Area ;cm2 , 0.051 1.00 1.00 1.00

., .x e 1 t. lux
tcn - 2 Sec-l * 2.4t x 106 1.23 x 105 1.23 x 1C5  1.23 x 105

Max pr ,ton flux
!ci: -  5 ec-i)* 1.95 x 104 922 922 922

Elect. dose prescaler 8192 16384 4096 4096

Proton dst, prescaler 64 1024 256 256

Max. elect. dcse
-RADS)** 1.27 x 1c4  1.29 x 163 323 3-'3

'a,. proton dose
' APS * 990 808 .02 202

Ehctr-t ca litrat,on

-onst ,nt (FADS/ 'tput
" dost (, ntI 1.78 x 1C2  1.81 x 10 - 4  -. 30 x iC- 5  4.85 x i0 - 5

Protor calibrat ..crn
constant (RUD1/outputdos(, nt ,, 1 .36 x 1 - 4  1.11 x 10 - 4  -. 90 x 1c- 5  2.92 x 10 - '

*luF value above which the flux count will overflow. Only

*hE flux readoets are, affect-ed, as dose is still accmur~ilted
cot" oct ]y.

* 'osf- at which the counter overflow ard recyc'. to z(ro.

Dos accumulation continues correctly.

TI e elcctron iand r roton thres -Ids are the nominal particle
energy to just. ,-trat t e ('t,n.e ' 'lds; the star
t cr.c,,he cs r', ,,r tt ene: ,y eeS4ts iTi th, detectors.

.I °

.. . . . . . . . . . . . . . . . . .



Tabl 2 .

Specifications for tice CRRES Dosineter

Sensors 4 Planar silicon S.S.D. with aluminum
shields

Field of View 2': Steradians

Data Fields 3 deposited energy ranges and
2 dose energy ranges per sensor,

resulting in 5 data fields:

I Electron Dose

I Electron Flux
I Proton Dose
I Proton Flux
I Nuclear Star Flux

Output Forvat 36 Bits serial, read out once
per second . Each readout is
internally multiplexed and must be

interpreted in the context of a 64
readout data frame. (The CRRES
spacecraft actually reads 40 bits -

the 36 data bits followed by 4
logical z, roes).

Coi:rnand Requirements On/Off, Reset, and Calibrate

S I .,k! 8" H x 4.5" W x 5.5" D exc 1u ding

Dowes, Connectors, and Mounting
Tabs

Wc.i 5  t 10.6 lbs

Pe'Wer 7.5 W @ 28 V + 4.0 V DC

Te ,peracure Fange -100C to 400C

Max Accumulated Dcse ~ 104 rads (Si) Electrons
bf.ore recycling 10 3  rads (Si) Protons

Max klux before overflow 10 6 Elect roits/(cm 2 -sec)above I MeV
- 104 Protins/(cm 2 -sec) above 20 MeV

Effective Arca 0.013 cm 2  (Dome 1), 0.25 cm 2  (Dome

(Fur omnicirectional flux) 2, 3, and 4)

8
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These specifications are iden ical to those of the DMSP Dosimeter
except for the following two tems:

a) The CRRES power U ss regulztion is 28.0 + 4 VUC, as
opposed to the 28. Y + 0.5 VDC DMSP power buss. This
necessitates the adlition of a line voltage reulater,
and it resulti in a slight increase in the- instrurcnt's
weight and pover requirements - which are reflected in
Table 2.3.

b% The peak high energy prot(n flux at the specified CRRES
erbit is about a f.actor ef 10 higher than that at the
DMSP orbit. This n cesitates the additien of prescalers
in the three highe -t energy protou flux channels to
prevent counter o erflow. This modiiication has no
impact on the istr iment'% volume, negligible impact on
power requirement a d a very slight impact on ;-s weight.

The mechanical configuration of the CRRES Dos meter is
identical to that of the DMS Dosimeter, as shown in F'.gures 2.1

and 2.2.

3. PROGRESS TC DATE

3.1 DMSP Dosimeter Integration and Launch Support

It should be noted that the DMSP instruments are referred to
as special sensors" and that the Dosimeter is dcsignated the
"SSJ*" special sensor.

integration and testirg of the LMSP F-7 -pat craft was
completed in November 1983 aid the spacecraft was laun,:hed, with
the SS:* Dosimeter on board, late that mcnth. The SSJ* Dosiuieter
was f:rst tLrned or. in Rev 77 on 23 November 1983 at 161'5 UT. At
turn-on the temperature was +lOC, which decreased to +eioC during
the first orbit cycle, but climbed to +460C at the stuart of Rev
84. The Dosimeter was thus turned off at 0430 U1 on 2-i Nocember
1983. The Dosimeter was turned on again at 0850 Ul on 2J 4ovember
1983, in Rev 101. The temperature started at 417 0 C and increased

over t:e next several orbits, reaching a plateau cf 50CC - 30C by
Rev 121 (1830 UT cn 26 Ncvembe-r) , with the + 3 0 C being the
sun/shradow cycling for each orbit. The temperature variations
for !.evs 77 to 85 are howrn in Fig. 3.1, for Reve, 101 to 111 in
Fig. 3.2, and for RevF 11 tc 121 in Fig. 3.3.

Analysis of Normal Mode and Calibration .de datr indicated
completely proper oper tion e1 the Dosimnetr, both LL tht low

temperature after tur-on, and at the maximum tmperature of
530C. The ,%n cali raticn scurce data during periods cf few

ambient background indicatect th, b etectors were still tv- ally
depleted. Thus the dose ard flux c':ta were all vale usir,, t e
Dre-launrch calitrat1ons.

W......................."'......-.............-...'-.".......
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The predicted in-orbit temperature for the Dosimeter was
+26 0 C for the min. aum 300 solar zenith angle of the DMSP-F7
orbit. The originally specified operating temperature range for
the SSJ* was -10 0C to +40 0 C, so the actual operating temperature
e)ceeds this by +130C. Since the SSJ* Dosimeter was operating
pioperly, the operating specifications given to GWC (Global
Wcather Central) were changed to: 1) notify AFGL/Panametrics if
tie temperature exceeds +55 0 C; and 2) turn the SSJ* off if the
temperature exceeds +600C.

Dosimeter temperature data obtained for 15 February 1984
show a temperature cycle of 45.80C to 51.40C, slightly lower than
at the end cf November 1983. The DMSP Dosimeter temperature
peaked during November-December 1984, reaching a maximum of
55 .20C. A plot of five (5) orbits of temperature data for 2
December 1984 is shown in Fig. 3.4. By late February 1985 the
maximum temperature had decreased to 52.90C.

In mid-November 1984, a number of phone calls were received
from Ben Pope of Westinghouse about the temperature rise and its
expected peaking in November. A number of Cal Mode print-outs
from the AWS were requested and have been analyzed. On Friday,
23 November 1984, F. Hanser of Panametrics was notified by the
AWS that the Dosimeter had reached 55.2oC, past the notification
level of 550C. Dosimeter operation was continued, with shut-off
remaining at 600C. Additional Cal Mode data and two full orbits
of regular mode data were obtained from Ben Pope. Analysis of
these data show that the D4 electron channel reaches a peak noise
count-rate of about 500/sec at the maximum temperature of about
-550C, and falls to the background level of about 10/sc at
48.5 0 C. The Cal Mode data show that even at the peak temperature
of 550C all the detectors are fully depleted and all gains and
thresholds are correct. The Dosimeter is thus operating properly
at 55 0 C after one year in orbit at about a 500C averagv temper-
ature, with only D4 showing an increase in noise at 55 0 C. This
was discussed with AFGL personnel and it was recommended that the
Dosimeter be left on continuously, since on/off cycling "o lower
the temperature was likely to be more stressful.

The background count-rate in the D4 electron channel is not
excessive and does rot produce a significant dead time (less than
0.1%). The D4 electron dose will have to be corrected for the
noise addition. Nore of the other channels has a significant
contribution from noise. This indicates that the Dosimeter
should operate reliably for at least one more year, with the D4
electron channel noise probably being higher in No;ember 1985, at
the next temperature maximum, although it is still likely to
provide usable dita. The Dosimeter operation in orbit is excellent
considering tht it is operating at 10 to 15oC above the specifi-
cation maximum of 400C.
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A VAR (Vehicle Anomaly Report) was opened by GWC to, at least.
d,,cument, and possibly,determine the cause of the SSJ* temperature

p;oblem. The SSJ* is mounted to the DMSP satellite with electrical
i.,olation at the base, and a thermal insulating blanket around

tie sides. Most of the heat radiation thus takes place through a

tk.flon tape on the top surface around the detector domes. The
high temperature could thus be the result of contamination of the
tLpe surface reducing its emissivity, or of the tape partially

pulling away from the surface. During the various integration,
t~ierma4 vacuum, etc., tests at RCA, the Dosimeter temperature

-. ncver exceeded +300C, although this is only for about 4 hours of
operation. The VAR was closed in August 1984, with the conclusion
that it is most likely a thermal design error. The Dosimeter

power consumption was verified to be 6 W, as specified, while the
base plane temperature is about 100C. The thermal design assumed
a thermal conductivity between the Dosimeter and the base plane

o! 0.22 W/OC, which is apparently too high as this would put the
Dc simeter at about 37 0 C (which is close to the +400C maximum
stecifications for the Dosimeter!). Since the Dosimeter is
electrically isolated from the spacecraft at its mounting points,

this probably contributed to the problem of lower thermal conduct-

i~ity to the spacecraft.

A check of test records at Panametrics shows that in May
*1182, when the Dosimeter was returned to Panametrics for a

giounding modification and check-out, the Dosimeter was given a

to-week test in vacuum where it ran at about 50-C. These test
d. ta show proper Dosimeter operation at that temperature, so the
i!:-orbit 50 0 C + IOC operation has actually been tested before

lzunch (for a relatively short-term period). The Dosimeter
e-ectronics have been tested to much higher temperatures, so the
dotectors are the only potential problem at high temperature.

Tie detectors are photodiodes operated as particle detectors
at total depletion. At high temperatures the leakage current
i.creases, leading to eventual partial depletion, and the noise
1 .vel increases, leading to excessive noise in the electron
c annels. At +500C the detectors are still totally depleted, and
n ise is still not noticeable at the 50 keV electron thrrsnold.

3 2 DMSP Dosimeter Flight Data Analysis

The routine analysis cf the DMSP F7 Dosimeter flight data at

A 'GL is basically ir, operation. The algorithim for obtaining the
dose and flux incremev:s from the DMSP Dosimeter data were

completed and Yave been verified with checks against actual
d,,ta. The final procedure corrects the four-second dose increments
for ripple counter overflow. A check against South Atlantic
A :omaly data shows that the sumved dose increments equal the

a -tual dose increment between dose mantissa changes to within

the beginning and ending ripple count increments, which is the

maximum possible accuracy w th r Lhe readoutt resolution. A
procedure has also been developed to correct the data for dead-time

isW
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effects. This is a simple calculation which can be easily added
when necessary. A check of the SAA and maximum polar cap solar
particle data shows that the maximum dead-time effect observed
thus far is 5%.

All channels are operating properly, although there is some
noise added to the dome 4 electron channel (> 10 MeV electrons)
count at the higher temperatures on each orbit. The dome 4
detector starts showing noise counts at temperatures above 500C,
while the other 3 detectors show no noise at 55 to 560C, the
maximum observed temperature. The dome 4 electron flux and dose
channels may need correction for this temperature-caused background
during periods of low ambient fluxes.

A minor problem is showing up in the routine checking for
total dose increments. These routines do not check for valid
dati. and seem to be tripped by noise. A detailed check of the
falt-e total dose changes shows that the problem is the occurrence
of zeroes in the normal SSJ* data stream, and that the Dosimeter
is functioning properly. Stme months ago Ben Pope notified Fred
Rich of AFGL and Fred Hanser at Panametrics that there had been a
minor programming error witi. the DMSP satellite that resulted in
the addition of some zeroes to the SSJ* data stream. The problem
occurred with decom at Global Site 3, where the data was stripped
out from the telemetry stream. Some of the equipment at site 3
was inadequate and threw out some of the data, leaving zeroes for
later processing. This problem occurred from the beginning
(November 1983) and was not completely diagnosed until 12 July
1984. The solution required some new equipment for the processing
and was corrected by 24 August 1984. It is not certain how
extensive the problem was with the earlier data. The processing
errors were not consistent and were not noticed until July 1984,
when they appeared to be getting worse. The observed zeroes
affect only a small amount of data, but require additional checks
for total dose increments to avoid generating false increment
print-outs.

Some of the Dosimeter data at AFGL have been reduced to flux
ccntour plots over magnetic latiLude/longitude coordinates. The
proton fluxes show primarily the South Atlantic Anomaly (SAA),
while the electron fluxes show the SAA and the north/south low
altitude edges of the radiation beits. The Star fluxes show the
SAA (from high energy proton reactions) as well as the polar caps
(from cosmic rays - proton interactions as well as heavier part-
ic les)

3.3 CRRES Dosimeter Fabrication, Calibration and Testing

Fabrication ot the CRRES Dosimeter is essentially complete -

except for mounting and installation of the solid state detectors.

16
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The CRRES Dosimeter is identical to the DSMP Dosimeter

except that the DC to DC converter design has been modified and
proton flux prescalers have been added.

The CRRES Dosimeter must operate from a 28 + 4 volt buss,

rather than the 28 + 0.5 volt buss which the DMSP spacecraft

*. provides. The tightly regulated DMSP buss was taken advantage of
in the design of the Dosimeter, by not including any line voltage
regulation in the instrument. This resulted in a significant
power savings (-1/2 watt) but prohibited operation with CRRES's
unregulated buss. It was originally proposed that a buss voltage
regulator be placed inside a 1" x 4" x 4" housing to be attached
to the side of the Dosimeter and the design proceeded in that
direction. However, as the design of the preregulator evolved,
it became apparent that incorporating line voltage regulation
into a totally new DC to DC converter design would be far better
and that is the approach which has been implemented. Thus, the
CRRES Dosimeter contains a newly designed DC to DC converter,
with line voltage regulation, which occupies the same volume as
the original DMSP Dosimeter's DC to DC converter - the 1" x 4" x

4" added volume is not required.

The proton fluxes in clannels 2, 3 and 4 of the DMSP Dosimeter
are all within a factor of 2 of overflow at 4096 counts. The
max imum SAA L-she] for !)MSP is about 1 .2 while the maximum
trapped flux occurs at L = 1.4 - 1.5 and is about a factor of 5
larger. The CRRES Dosimeter would thus have protou flux counter
overflows for these three channels unless some prescaling is
done. This situation was investigated and it was determined that
prescalers could be implemented within the contract scope. Thus,
the CRRES Dosimeter contains proton flux prescalers in channels
2, 3, and 4. Prescale factors of 1, 2, 4, 8 or 16 are individually

selectable (by jumpers) for each channel. The prescalers are not
reset, so no counts are lost at low flux levels.

In August, 1985, a number of meetings were held at AFGL to
discuss the desired detector configuration of the CRRES Dosimeter.
U. ing current models of the Radiation Belt electron ane proton
fluxes, the D2, D3 and D4 proton channels would have dead-time
ccrrections of 10-20% at L - 1 .5, while the Dl and D2 electron
c!annels would have dead time corrections of 75-125% at L - 4-4.5.
T ese corrections are readily made in ground processing, and
pt Ise pile-up is not a significant factor since the dead-time
rcsults primarily from the &ata processing time. However, the
iu-orbit total dose read-outs would have to be correctec for
these dead-time effects, and this makes the total dose read-outs
more difficult for other CRRES experimenters to use. The dead-time
corrections can be significantly reduced by using a 0.008cm 2

detector for D!, and 0.051cm 2  detectors for D2 and D3. This
change would eliminate the proton flux prescaler requirements for
D2 and D3 and reduce dead-time correction to less than 10% at the

peak flux regions. The AFGL discussions resulted in a recommend-
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ation for the detector-size modification in the CRRES Dosimeter.

AFGL personnel will initiate a change request for the Contract,

to implement these recommendations.

3.4 CRRES Integration Support

- 3.4.1 Interface Control Document (ICD)

Revision C of the ICD was reviewed by AFGL, BASD and Pana-

*metrics personnel at AFGL on 10 October 1984. Several minor
. modifications were noted at that time. These have apparently

been incorporated and it is our understanding that the ICD was

signed by AFGL in late October or early November - Panametrics

has not yet received a copy of the signed ICD.

3.4.2 Experimenters Working Group Meeting

The twelfth experimenters working group meeting was held at

AFGL on 9-10 October 1984 and was attended by Panametrics'
J. Hunerwade] and P. Morel. The first day was devoted to various

presentations by BASD personnel while the second day was devoted

exclusively to reviewing the ICDIs.

3.4.3 AFSCF Support

Preliminary mode display requirements for the Dosimeter and -

Fluxmeter were conveyed to AFGL's D. Hardy on 13 September 1984.
These were incorporated into an AFGL document which defines the

mode display requirements for all AFGL CRRES Particle Experiments.

Said document was forwarded to Lockhead Missile & Space Company's

Dale Peterson on 27 September 1984, with a copy to Panametrics.

3.4.4 Mass Simulators

A 27 August 1984 letter from AFGL's Captain Riehl requested

that Panametrics provide mechanical drawings by 1 October 1984,

which are detailed enough tc allow construction of mass simulators

per paragraph 5.2.3. of the ICD. A complete set of our machined
part fabrication drawings were forwarded to AFGL on 28 September

1984.

.5

3.4.5 Mechanical Interface Control Drawings

Updated Dosimeter and Fluxmeter mechanical interface control

drawings were forwarded to BASD's Carl Holmes on 22 January

1985. The updated drawings incorporated the larger Fluxmeter
mounting holes and Dosimeter flange doublers, as requested by
BASD. Copies of these drawings were also forwarded to R. Vancour

on 22 January 1985.
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3.4.6 R & D Test and Acceptance Plan 11
The R & D Test and Acceptance Plan was submitted on 19 April

1985. Approval of this plan was received on 24 April 1985.

3.4.7 Turn-On, Check-Out and Test Procedures

Preliminary turn-on, check-out and test procedures for the
CRRES Dosimeter (AFGL-701-2) and the CRRES Fluxmeter (AFGL-701-4)
were forwarded tc AFGL on 8 July 1985, and 15 July 1985.

3.4.8 Materials Lists

Materials lists for the CRRES Dosimeter (AFGL-701-2) and the
CR!]ES Fluxmeter (AFGL-701-4) were forwarded to AFGL on 15 July
1935.

3.4.9 Fracture Control Analysis

A Fracture Control Analysis was made for thE CRRES Dosimetcr
(AFGL-701-2) and for the CRRES Fluxmeter detector assembly
(AFGL-701-4A) and DPU (AFGL-701-4B). The analyses were mace
according to guidelines suggested bj BASD, and the ontire analysis
was submitted to AFGL in mid-Januarv 1985. The Dosimeter analysis
showed the need for flange doublers, which were subsequently
included in the mounting configuration.

-9
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